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ELECTRIC POWER AND POWER EQUIPMENT

UDC 658.589.011.46
PROBLEM SOLVING IN THE INTRODUCTION OF NEW EQUIPMENT
Moscow ENERGETICHESKOYF STROITEL'STVO in Russian No 10, 1978 pp 84-87

[Article by Candidate of Technical Sciences Yu. A. Gabliya, engineers A.
B. Rubinshteyn, I. A. Kirtbaya, E. A. Ovcharov, V. V., Yeremenko, L. G.
Nikolaichev, L. A. Kostrov]

[Text] The existing procedure for the development of technical documentation
with respect to new equipment, the manufacture, testing and introduction of
experimental models, the preparation and distribution of the corrected tech-
nical documentation to the enterprises for mass manufacture and introduction,
the organization of mass manufacture and introduction, the consideration of
the efficiency from the introduction of new technical solutions (materials,
products, structural elements, mechanisnms, technology, attachments, equipment,
and so on), the procedure for moral and material incentive of the organiza-

tions have a number of significant deficiencies, the basic ones of which are
as follows:

1. The absence of deep, comprehensive discussion and analysis of new technical
proposals on a high scientific and technical level with the participation

of representatives of all of the organizations which determine the results

of the implementation of a given technical solution on various levels and the
organization of its mass introduction into production in the initial stage

of formation of the plan with respect to the new equipment.

At the present time the inclusion in the plan and the discovery of financing
with respect to a particular topic depend quite frequently on the persistence
of the author (a group of authors). ’

The amount of money allocated for the development, manufacture and introduction
of a new technical design, as a rule, is not confirmed by exact caiculations

in accordance with the existing standards (even with a defined safety margin).
As a result, significant amounts of money are taken out of state circulation
and frozen.

2. The cnexecutive organizations frequently are not involved in the discussion
of the topic in advance and become coparticipants in the operation automatically.
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Even if they are informed in advance on the necessity of participating in
the work, they are not provided with clear data not only oan the problem as
a whole, but also specific functions and also complexities which can arise
when implementing the stated goal.

The given operations do not find the necessary reflection in the plans of

the coexecutive organizations for the topic. The work is as a rule suddenly
thrust upon them with all of the consequences of an emergency nature arising
from this. Accordingly, the coexecutive organizations try will all possible
means to decline responsibility for the performance of work that they have

not agreed on (and sometimes agreed on), referring to the absence of technical
or organizational posgibilities, materials, equipment, the presence of stressed
inhouse plans, and 8o on. As a result, further work on the new solution

is slowed and extended over a prolonged period of time, and sometimes it is
even stopped altogether.

The absence of serious collective analysis, personal responsibility for the
topic and a prospective schedule for performance of operations becomes the
cauge of the fact that orders for materials, equipment and machinery are not
compiled by a clearly defined time; that is, at the time when it is necessary
to begin work all of the coexecutive organizations (including the supply and
planning organizations) are only beginning to prepare for execution of the
design, meeting with difficulties in obtaining the necessary materials,
machinery, and so on not provided for in advance by the planning agencies and
for which the required limits are absent.

3. Frequently it occurs that an experimental model of the product (structural
design) has already been manufactured, and it does not appear possible to
introduce it inasmuch as there is either still no technical documentation or
it arrives with a great delay. As a result, the time for the introduction
of new machinery or a modified version of it is extended unreasonably, and

the machinery becomes obsolete.

4. As a result of the absence of the required responsibility on the part

of the participants, cases have been observed where the technical documenta-
tion is incompletely corrected and therefore it is not accepted fully by the
next executive agents which frequently leads to a delay in operatioms.

5. The existing system for calculating the planned efficiency and bonuses

for performing work on new techniques or equipment is far from perfect. The
total expenditures on the operations with respect to the topic and the total
savings proposed in the USSR Ministry of Power Engineering for payment of
bonuses for the introduction of a new technical design have not been properly
indicated, that is, the total expenditures in all phases of the development,
manufacture and introduction of the new equipment can exceed the total savings
proposed for the payment of the bonus, and the bonus will still be paid (for
e¢xample, the total expenditures have amounted to 200,000 rubles, and the
tavings, 100 thousand rubles; the total bonus paid is 10 thousand rubles.
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In additilon, there is no clear regulation of the bonus distribution among

the coexecutive organizations considering the specific contribution and

degree of complexity of the work performed by each agent. This sometimes

leads to the fact that bonus is paid to all the people who have participated

_ in any way in the indicated work. In this case the bonus totals are comparable
to the total received by the basic organizations.

6. The USSR Ministry of Power Engineering has no single active agency to
control the work of introducing new techniques for equipment. The scientific
and technical council does not participate actively in this work. No one
bears responsibility for extremely slow introduction.

It must be noted that this situation is reflected also in the course of
socialist competition inasmuch as the obligations assumed by the coworkers,
divisions, bvigades and organizations on the part of operations on new
equipment are acquiring a formal nature. For example, the obligation is
assumed to complete and produce the technical documents 10 days ahead of the
planned time. The obligation 1s satisfied, the documents are sent for
investigation to the confirming (coordinating) instance or plant (trust),

and the document stays there for an undefined time without review. As a
result, compiling the document ahead of time loses any meaning. The analiogous
situation also occurs in the case where a plant has performed its work ahead
of time, and the introducing organization does not realize this gain in time.

Thus, in the final analysis the obligations acquire a formal nature, and
socialist competition is dealt a moral loss.

In implementing the historic resolutions of the 25th Congress of the CPSU

and being guided by the principles and conclusions contained in the speech

by L. T Brezhnev at the December (1977) Plenum of the Central Committee of

the CPSU and also the Letter of the Central Committee of the CPSU, the

USSR Council of Ministers, the All-Union Central Trade Union Council and the
- Central Committee of the All-Union Lenin Young Communists League "On the
- Development of Socialist Competition for the Fulfillment and Overfulfillment
of the 1978 Plan and Intensification of the Struggle to Improve Production
Efficiency and Work Quality," the collectives of the VGPIiNII Institute,
Energoset 'proyekt, the Zapsibelektroset'stroy and Tsentrstroyelektroperedachi
Trusts, the Ivanovo Machine Plant, the Domodedovsky Metal Structural Element
Plant of the USSR Ministry of Power Engineering include a report on the
scientific and technical cooperation and socialist competition. These col-
lectives are appearing as the initiators in the movement "for each new tech-
nical solution, a personal accounting" ("for each new technical solution, an
effective complex introduction system').

Problems of the Movement
1. The maximum reduction of time from the beginning of the development of

technical documentation to the mass introduction of a new economic, advanced
technical solution (the technical idea).

. 3
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2. The maximum reduction of the cost of operations with respect to introduc-
tion in all phases.

3. Improvement of the efficiency of socialist competition in the collective
and its maximum specification.

4. Ensurance of the possibility of performing extra plan operations and the
achievement of savings of capital and labor expenditures as a result of it.

5. Obtaining additional savings from capital expenditures, materials and
labor expenditures as a result of reducing the times for the introduction
of new technical solutions.

6. Improvement of the responsibility of the leaders and executive agents
for the operations in all phases of introduction.

7. Improvement of the guarantees with respect to the selection and inclusion
in the plan for new equipment of effectively urgent and economical (advanced)
new technical ideas.

8. Improvement of the planning role in the performance of the operations
with respect to the new equipment and the creation of a united controlling
agency.

9. Improvement of the role of the scientific and technical society.
10. Exclusion of unfounded expenditure of state means allocated for bonuses.

11. Bringing order into the method used in determining the bonuses and en-
surance of conditions under which the actual participants (organizations)
in the given work receive the bonuses (moral and material).

Organizational Structure of the Movement

By resolution of the USSR Ministry of Power Engineering, above all the
chief organization for coordination of all operations with respect to an
area is designated (for example, the Energoset'proyekt Institute deals with
the problems of electric power network construction). In the future the
introduction work will be divided into the following stages.

Stage 1. The annual collection of proposals with respect to the new technical
solutions, mechanisms, attachments, and so on from the scientific research

and planning and design organizations, the enterprises of the construction
industry, the construction and operation and maintenance organizations have
been organized (a 1list of organizations and request form and also the sub-
sequent formulation of the presented materials are prepared by the Ener-

goset 'proyekt Institute).

The working (permanently active) commission made up of highly qualified
specialists from all of the coexecutive organizations is created. All of the
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members of the working commission constitute part of the construction section
of the expanded scientific and technical council of the Energoset'proyekt
Institute. The operating commission cons'ders the incoming proposals,
selects the basic ones and prepares them for investigation at the scientific
and technical council where the results of preliminary analysis are investi-
gated. For a more detailed study of the proposal, the working commission
invites its authors to the scientific and technical council.

In the expanded scientific and technical council an analysis is made of all
of the proposals with respect to new technical solutions presented by the
organizations for inclusion in the plan with respect to the new equipment
of the USSR Ministry of Power Engineering, and the plan for the basic and
auxiliary topics is approved. Estimates are compiled for all the topics
(basic and auxiliary), and the times for their execution are determined in
accordance with the existing normative documents (that is, the planned costs
and times are noted). By recommendation of the scientific and technical
council of the institute the basic topics are included in the plans for
financing operations with respect to new techniques and equipment of the
USSR Ministry of Power Engineering for the next year, and the materials are
transferred to the scientific and technical council of the USSR Ministry of
Power Engineering.

The scientific and technical council of the USSR Ministry of Power Engineering
hears the topic presented by the scientific and technical council of the
Energoset'proyekt Institute and in case of approval (with the required cor-
rections) a recommendation is made to the GPTUS to include the indicated
topics in the ministry plans for the next year. The materials must be
presented to the GPTUS in the third quarter of the current year.

The indicated topic is agreed on with the leaders of the main administrations
to which the coexecutive organizations of each topic are subordinate (they
sign the personal account). The coexecutive organizations for the topic
designate the responsible executive agents (with indication of the complete
list of executive agents in accordance with the given topic from each organiza-~
tion).

The main production~technical administration for construction approves the
presented plan with respect to new equipment and the personal account for

each topic is opened up. The personal accounts are approved by the minister
(deputy minister) of power engineering and electrification of the USSR.

In order to realize control of the course of the operations with respect to
the topic, the representative from among the inspection agencies is designated.
In the case of necessity, the commissions to the various administrations of

the ministry are entered in the personal account (for example, the Glavsnab,
and so on). After the minister signs the personal account, the indicated
commissions acquire the form of an order.

Before presenting the personal account for a new technical design for approval
to the ministry, it is presented for signature to the party committee secretary,

FOR « ~ USE ONLY
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the chairman of the local committee and the secretary of the committee of
the All-Union Young Communists League of the USSR Ministry of Power Engineering

Copies are made of the personal account which are distributed to all of the
coexecutive organizations and the scientific and technical councils, the
party, local committees and the committees of the All-Union Lenin Young
Communist League of the USSR Ministry of Power Engineering. The original
is transmitted to the minister's inspection board for review of the course
of performance of the operatioms.

Phase 2. After receiving the approved personal account, the planning organiza-
tion develops the socialist competition, it develops the creative plans with
respect to early compilation of the technical documents.

In accordance with the adopted socialist obligations, the planning organiza- _
tion develops the technical documentation ahead of time. As the completion '
of the development of the technical documentation approaches, the next

organization (plant or construction trust) is informed in advance that they

have been prepared for the beginning of their work phase.

The developed technical documentation is sent to the plant and to the trust.
The document on early sending of the technical documentation to the next
executive agent is forwarded to the monitoring agency--the minister's in-
spection board. The personal account indicates the early performance of the
work by the planning organization. When questions arise at the plant, the
planning organization gives it operative assistance on the order of a creative
author's review.

The group performing the work ahead of time proceeds with the development of
the next topic with respect to the basic plan for which financing has been
provided by the USSR Ministry of Power Engineering, and so to completion of
the entire thematic plan. After execution of the basic thematic plan and
informing the scientific and technical council of the Energoset'proyekt
Institute of this (if there was one topic, then after completion of it) it
is recommended that at the expense of the saved time the given group begin
the preparation of the technical documentation on one of the topics of the
auxiliary plan for which financing has not been provided from the state
budget in the current year. The group proceeds with the development of the
indicated topic, informs the coexecutive agents of this so that they will i
prepare for its execution in all phases. The sequence of this work is the i
same as in the stages of execution of the basic plan. After completion of ,
the additional work and informing the minister's inspection of this, data is ;
entered in the personal account on the execution of the plan and the savings
of state resources achieved in doing this.

If in addition to preparing the documents for the product (structural element)

it 1s necessary to develop (or modify) a machine (attachment) for introduction

of the product into the practice of electric power network construction, .
the development of the required technical documentation and the manufacture
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of the experimental industrial model are carried out considering that the
mechanism will appear in the experimental section of the route (or test ground)
simultaneously (or with minimum delay) with the structural element or product.
This is necessary in ovder that the product be tested or be subjected to

- experimental industrial introduction without delay.

Phase 3. The manufacturing plant plans the production of the experimental
- industrial models of the product or machine in advance. On development

of socialist competition in the brigade (shop) the collective aims at over-
fulfillment of the plans with respect to mass production, the creation of
the intermediate product and time reserved for the manufacture of the new
product.

After receiving the technical documentation with respect to the new decision,
the plant provides for early manufacture of the product (machine) and shipment
of it to the next organization. A copy of the shipping document to the user
is presented to the minister's inspection board where the actual times of
performance of the operation and its cost are recorded on the personal account.
If a number of topics are being developed, the sequence of performance of the
operations, including the extra-planoperations, is retained.

Phase 4. The construction trust also plans in advance the performance of
operations with respect to the introduction of new technical desigmns, it
provides for the socialist competition and the machine fleet (trust), directing
the work of introduction, the basic goals of which are overfulfillment of
the planning indexes, the creation of the stock of components and time re-
serve for experimental and the experimental-industrial work on the new
technical design. After obtaining the required technical documentation for
the experimentsal product (mechanism) the .construction trust informs the
_ inspection board of the minister and the shipping organization of this and
proceeds (calling on the designer and plant representatives if necessary)
with the performance of this phase of the work. The course of these opera-
tions is monitored by the responsible representative of the customer (power
system). The document establishing completion of operations (in accordance
with the existing requirements) is approved by the customer and is sent to
the minister's inspection board.

The effective technical-economic indexes are reflected in the document.

It is also indicated whether a new solution to the mass introduction (limited
or with any correction to mass introduction, and so on) is recommended. It
is desirable that if possible specific objects of introduction be indicated
in the area of activity of the power system during the current year and the
proposed times for correction of the technical documentation with respect

to the given objects by the design organizations (which ones are specifically
indicated). The experimental-industrial introduction ends with this phase.

Phase 5. The minister's inspection board informs the scientific and technical
council of the USSR Ministry of Power Engineering of completion of the experi-
mental-industrial introdiuction of the new technical design into construction

FOR " USE ONLY
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practice. The sclentiflc and technical council sums up the planned and

actual expenditures of time, means and materials, defines the cost benefit
achieved and prepares proposals for the administration of the USSR Ministry

of Power Engineering with regard to rewarding the participants and coexecutive
organizations with certificates (diplomas, pennants) and money prizes (a
defined percentage of the money savings achieved in the given phase of ex-
perimental-industrial introduction). All of this is reflected (after ap-
proval by the administration of the USSR Ministry of Power Engineering)

in the personal account. Simultaneously, the scientific and technicsl council
of the USSR Ministry of Power Engineering designates the required indexes

with respect to savings, the achievement of which must be ensured by the
coexecutive organizations (on making the transition to mass introduction

this list can be supplemented), after which they will be paid a bonus for
introduction of the new technique or equipment (by the system existing at

_ the present time).

The savings indexes are designated beginning with calculation of the required
excess over the income of the government for each expended ruble. For ex-
ample, the total expenditures with respect to the topic in all introduction
phases (the development of technical documentation, the manufacture of the
experimental-industrial model, mass manufacture, experimental-industrial
introduction, mass introduction, correction of documentation with respect

to specific objects of introduction) have amounted to 246,000 rubles. The
scientific and technical council has designated a cost benefit index of

5 (that is, it is necessary to obtain 5 rubles of savings for each ruble
expended by the government). Thus, in order to receive a bonus (the final
sum) for the new equipment the coexecutive organizations must present documents
confirming that savings have been obtained which are equal to 246,000

rubles x 5 = 1,230,000 rutloa. This total can include the previously obtained
savings in the experimental-industrial introduction phase.

When designating the total required savings the scientific and technical coun-
cil determines in advance the percentage bonus with respect to the saved total
and the percentage distribution of it among the participants in the work.

Out of the total bonus (final bonus) the total bonus paid previously aftex
completion of the experimental-industrial introduction phase can be subtracted.

In addition, the scientific and technical council of the USSR Ministry of
Power Engineering must develop a system of penalties for the coexecutive

organizations which have not met “he given deadlines when performing the

operations planned in their phase.

Phase 6. After the documents reached the scientific and technical council

of the USSR Ministry of Power Engineering confirming the achievement of the
given indexes with respect to cost benefit, a study is made of the problem of
paying the final compensations and the forms of moral incentive to the
participants in the work; then the sums are found with respect to intro-
ducing the new technical design. The proposals of the scientific and tech-
nical council are considered and approved by the administration. This is
also entered in the personal account for the topic after which it is closed.
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At peneral meetings of the collectives everyone is informed of the decision
of the ministry administration, and the bonuses, certificates, diplomas,
pennants, and so on are passed out.

_ by the totals for the year (considering the entire thematic plan with respect
to the new equipment) the USSR Ministry of Power Engineering determines the
best organizations with respect to introduction of new technical designs,
which is taken into gccount when summing up the results with respect to
socialist competition (with respect to all divisions of activity) among the
collectiver. When an organization achieves excellent indexes with respect
to introduction of a set of topics, it would be highly desirable to send it
a congratulatory letter of appreciation (to the brigade, the division, the
collective as a whole) signed by the minister (deputy minister), the party
committee secretary, the chairman of the local committee and the secretary
. of the committee of the All-Union Lenin Young Communist League of the USSR
Ministry of Power Engineering.

COPYRICHT: Izdatel'stvo "Energiya", "Energeticheskoye stroitel'stvo', 1978
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ELECTRIC POWER AND POWER EQUIPMENT

-y

SUPPLYING AGRICULTURE WITH ELECTRIC POWER EQUIPMENT
Moscow ELEKROTEKHNIKA in Russian No 11, Nov 78 pp 1-4

[Article by Ya. N. Zarobyan, Deputy Minister of Electrical Equipment In-
dustry USSR: 'Most Important Tasks in Supplying Agriculture With Electrical
Equipment ']

[Text] The role of the electrical equipment industry in raising the effect-
iveness of farm production is substantial: it forms the scientific-technical
base for electrification of agriculture, and consequently, determines the
electrical equipment ratio and the productivity of many types of work, in-
cluding quite-labor intensive work, in animal husbandry and poultry farming,
plant husbandry and fuel operations, reclamation, and irrigation.

In the years preceding the March 1965 Plenum of the CC CPSU, which mapped
out the course of action of further upgrading agriculture on an industrial
basis, our sector did a great deal of work to develop and strengthen the
rural electricity base. The attention of scientists, engineers, workers,
and production organizers was focused on problems of developing and assim-
ilating a large complex of electrical equipment intended for agriculture,
the creation and expansion of productive capacity to produce them, in order
to increase deliveries of electrical equipment, especially complete sets of
equipment to meet the needs of farm production.

The conversion of animal and plant husbandry to an industrial basis, increased
production of equipment for the processing, storage, and rational utiliza-
tion of farm goods, and also equipment for feeds production--all of these
required that workers of the sector create, develop, and deliver special
electric engines capable of operating under difficult conditions in farm
facilities, also various sets of devices to run such specific processes as
the making and dispensing of feeds, maintaining parameters of the micro-
climate, cleaning the facilities and recovering production wastes, processing
and storing food, feed, and seed grain, processing vegetables and potatoes,
storing fruit, supplying water, and so on. It is sufficient to note that

the number of electric engines on kolkhozes and sovkhozes has increased by
4.8 times over 1965, reaching a total of ten million with an overall capacity
of 53 million kflowatts, while a number of electric units serving techno-
logical processes has risen sevenfold, reaching 1.7 million with a total

10
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capacity of 12 million kilowatts. To this should be added the large number
of special devices for radiation and illumination, also special electro-
thermol units such as electric heaters and heating units, water heaters,
infra-red radiators, tubular heaters, and so on.

~ At present, agriculture is getting 228 types of electrical equipment, in-
cluding 153 designed for farm use (in 1965 such equipment was not being
produced, in 1970 there were 50 types, and in 1975--130 types).

The use of new types of electrical equipment is helping to substantially
boost effectiveness in farm production. Thus, the set of electrical equip-
ment to run technological processes in livestock complexes accommodating
108,000 and 50,000 hogs and 10,500 head of cattle makes it possible to re-
duce labor outlays to 1.5 to 2.0 man-days per quintal of pork and 2.5 to

3.0 man-days per quintal of beef. The economic effect per complex is 900,000
rubles. Sets of non-contact control devices to regulate the microclimate

in livestock and poultry facilities help to raise egg-laying capacity oy

- 6.4 per cent and livestock weight gain by 10 per cent. The economic effect
of adoption is 1,240 rubles per device. Sets of electrical equipment to
regulate technological processes in large-scale hothouse combines and sel-
ective breeding centers makes it possible to boost crop yields by 15 to 20
per cent and to reduce labor outlays by 2.5 by 2.8 times; the national econ-
omy effect from the use of such equipment is 260,000 rubles on three hectares.
The use of OSPO-2 type irradiaters in livestock farming helps to boost the
weight gain of young animals up to 14 per cent, and the economic effect

per unit is 30 ruybles.

The average annual economic effect from the adoption of new types of elec-
trical equipment {n agriculture comes to about 80 miilion rubles.

The July 1978 Plenum of the CC CPSU focused the attention of the industrial
ministries on the necessity of further strengthening efforts to intensify
agricultural production on the basis of comprehensive mechanization and
electricification. Workers of the electric equipment industry drew a single
conclusion from the decisions of the Plenum and the report given there by
CC CPSU General Secretary and USSR Supreme Soviet Presidium Chairman Comrade
L. I. Brezhnev: it is escential to critically evaluate the results of what
has been done, to concentrate efforts on overcoming a number of shortcomings
holding back the rise in the power-to-worker ratio on kolkhozes and sovkhozes,
on resolving tasks with respect to improving the quality and reliability of
clectrical equipment for the farm.

Jt must above all be admitted that for a number of reasons electricification--
a powerful factor in boosting agricultural effectiveness-~is still not being
fully utilized. Despite the fact that in the past ten to 12 years the con-
sumption of electricity in agriculture has risen aimost fourfold and today
exceeds 80 billion kilowatt hours, the power-to-worker ratio on kolkhozes

and sovkhozes is substantially lower than in such comparable sectors as light
and food industry. Clearly, electricity is not being utilized in sufficient
volume directly in technological processes. On most farms, the level of
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electrical mechanization is too low in such operations as the cleaning of
animal and poultry facilities, the making and dispensing of feeds, and so
oil,

To a certain extent all of this can be considered the consequence of the

fact that farm production's electrical equipment needs are not being fully

met. Acccrding to data of the Ministry of Agriculture, Soyuzsel'khoztekhnika,
and the Ministry of Land Reclamatfon and Water Resources, agriculture does B
not have enough electric engines of up to 100 kilowatts capacity, especially

of the sizes 7, 8, and 9 to run farm machinery and mechanisms, switches and
automatic switch-offs designed to be impervious to dust and chemicals, electric
heaters, water heaters, lighting fixtures, large vertical electric eng:nes

for pumping stations, special sets of transformer substations of up to 5,300
kilovolt-amperes capacity, 110 and 35 kilovolts for outside installation, and
other equipment.

Thus, It is the priority task of our sector to meet agriculture's need for
electrical machinery, equipment, automation devices, wiring and cables, and -
other products,

This task must be resolved on the basis of improved quality indicators of -
equipment and compliance with operating specifications. During the 9th
Five-Year Plan, the sector concentrated on boosting the quantity of electrical
equipment for agriculture; now, we must focus on raising durability and re-

. liability. There are substantial unutilized reserves for this.

The effective utilization of electrical equipment in farm production depends -
largely on the level of organizatfon of the engineering and operational
service. Frequently because of staff limitations as well as the very small
number of specfalist electricians being sent to the farms, many oblasts and
most rayon farms lack an operations service. Because of the low level of

_ operation, electrical equipment and apparatus being utilized on the farms
go out of commission long before they should, and in some cases are wearing
out. The rate at which electric engines are going out of commission through-
out the country as a whole exceeds 20 per ccat, annually causing 200 to 300
million rubles of loss to the national economy. And most of the breakdowns
are occurring in agricultural processes.

Electrical equipment industry workers have already undertaken a number of
measures to raise the operational reliability of the electrical equipment
designed for agriculture. The collective of NIPTIEM [Scientific-Research,
Planning-Design, and Technological Institute of Electrical Machine Building],
for example, has developed a built-in temperature shield for asynchronous
engines. These devices reliably protect electric engines in cases of pro-
longed overload, improper processes of start-up and braking, frequent
switch-ons, phase cutoff, jammed rotor, high environmental temperature, and
breakdowns in the cooling system. For the first time, the complex has
successfully resolved the problem of temperature protection: asynchronous
engine--temperature-sensitive element--protection device. Electric engines
with the built~in temperature device have shown high effectiveness in oper-
ation. The annual national economy effect for 100,000 asynchronous engines )
equipped with the devicc comes to one million rubles. -
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The task now I8 to speed up the adoption of series 4A engines with in-temp-
erature protection. To do this it is necessary to supply them with sets of
_ thin leads, posistors, and relays. Further perfection of electric engines
for agriculture involves improving other design applications, the use of
new electrical equipment materials and tougher paint and varnish coatings.

, By decision of the board of the Ministry of Electrical Equipment Industry,

a speclal display "Electrical Equipment Industry for Agriculture' was opened

{n the Electrical Equipment Pavilion at the VDNKh [Exhibition of Achieve-

ments of the National Economy]. The purpose of the exhibit is not just to

show products but also to organize the exchange of ideas with farm special-
ists, to take account of their criticisms and suggestions on further improv-

ing the quality and reliability of electrical equipment supplied to agriculture.

B The ever-increasing demands on quality indicators in electrical equipment,
dictated by the very technology of farm production, point up the necessity

of providing complete sets of adjustable electric drive and automatic control
devices. Such devices, developed on the basis of standardized circuits and
designs using blocks hased on noncontact semiconductor elements and logic
circuits, must play a special role in the technical retooling of agriculture
and the organization of production-line methods in farm output.

Special lighting, sources of ultra-violet and infra-red radiation, and el-
ectron-ion technology devices-~all 110 types of new products developed in
the current five-year plan for agriculture--must conform fully to specifica-
tions of operation and environmental consideration.

Collectives of electrical equipment enterprises must speed up the develop-
ment of a number of new products for the electrical mechanization of veget-
able farming, plant husbandry, and livestock raising. For example, the

Lutsk Electrical Equipment Plant imeni XXV S'yezd KPSS is supposed to supply
all sets of electrical equipment for regulating technological processes in
Angara hothouses and sets of electrical equipment for grain treatment and
storage centers; Ardatov Lighting Equipment Plant is supposed to supply lamps
for hothouses; plants of the Soyuzelektromash [All-Union Electrical Machinery
Production Association] are to supply single-phase electric engines for micro-
climate regulation systems.

1t is essential to speed up the industrial production of new types of elec-
trical~heating equipment, standardized electric-heating units with improved

- technical-economic indicators, heat-pump units, electric steam generators
of 160 to 400 kilowatts capacity, water heaters with heating clements of the
enclosed type with ceramic insulation, and new designs of infra~-red radiators
to warm young animals and birds.

Considering the observed rise in farm output and taking account of reduced
farm population, plans call for doubling the power-to-worker ratio in farm
production by 1980 (compared to 1975), and raising agricultural electricity
consumption to 130 billion kilowatt hours. By the end of the llth Five~Year
Plan, integrated electrical mechanization of technological processes in live-
stock and poultry raising should be completed, and automation of farm
production should be well underway.
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The introduction of integrated electrical mechanization in farm production
will yield a substantial economic effect. Calculations show that integrated
electrical mechanization of processes in livestock raising, compared with
partial electrical mechanization reduces labor outlays by 15 to 20 times

per quintal of hog weight gain and by four to six times per 1,000 eggs. -

The level of electrification in farm households will rise substantially,
approaching the level of household electrification among the urban popula-
tion. Plans call for more extensive adoption of household and cultural
electrical appliances, also partial adoption of floor-installed electric
rang2s for the preparation of food and electric water heaters with tank
storage.

In 19781985, the electrical equipment industry will have to develop and

assimilate the series production of new types of electrical equipment, appar-

atuses, and devices for agriculture. These are to include sets of trang-

former substations of 63 to 630 kilovolt-amperes capacity and sectionalizing -
points for networks of 10 kilovolts based on equipment already in production,
a standardized series of small-size sets of 10 to 35-kilovolt power switch-
boards of modulus design with cast insulation of epoxy compound, and sets

of devices based on integrated microelectronic elements for use in electrical
distribution networks intended for farm use. It is also necessary to dev-
elop and assimilate the series production of a high-frequency standardized
electric engine of 100 to 120 watts for shearing, vine-cutting, and tea
picking machines, hand-held tools for vegetable farming, orchard raising,

and livestock raising.

To create an artificial climate in livestock facilities, plans call for
developing and assimilating the production of a series of electric heating
units with axial and centrifugal fans of five to 100 kilowatts. Plans .
call for developing new electric water heaters and lighting equipment to
radiate young animals and birds, and electric-heat storage devices to be
switched on during hours when energy system loads dip to warm the water and
air in livestock sections.

In the llth Five-Year Plan there will be a sharp increasc in volumes of
production of power transformers and power switchboard sets, transformer -
substation sets, voltage switches, cable and wiring, heaters, and other
electrical equipment. This will require workers of the electrical equip- -
ment to mobilize all of their efforts and to effectively searcn for internal -
reserves. To resolve the tasks set forth by the party, a number of enterprises
will be remodeled and substantially enlarged. These include the Baku Electrical
Machine Building Plant imeni L-letiye Komsomola Azerbaydzhna, and the
Elektromashina Plant in Ulan-Ude, which are to produce electric engines for
agriculture. A new electric heating equipment plant with special planning-
desigd and technological offices and an experimental facility producing

- products for agriculture is to be built in Namangan. The plant will produce
large-capacity storage water heaters. -

The systematic approach to the development and assimilation of new electrical
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equipment by organizations and enterprisss of the Ministry of Electr'cal
Equipment Industry in collaboration with the Ministiy of Agriculture, the
Ministry of Land Reclamation and Water Resources, Ministry of Machine
Building for Animal Husbandry and Fodder Production, the Ministry of
Tractor and Agricultural Machine Building, and Soyuzsel'khoztekhnika will
make it possible in the 10th and llth Five-Year Plans to substantially
boost the supply of highly-productive electrical equipment to agriculture
and raise the level of integrated mechanization and automation of farm pro-
duction to a new stage.

COPYRIGHT: 1Izdatel'stvo "Energiya', "Elektrotekhnika' 1978

) 6854
CsC: 1822
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FUELS AND RELATED EQUIPMENT

UDC 658.152.1:622.24
UTILIZATION OF FIXED CAPITAL IN GAS INDUSTRY DRILLING
Moscow EKONOMIKA GAZOVOY PROMYSHLENNOSTI in Russian No 11, 1978 pp 3-12

[Article by N. I. Popova and V. M. Chernyak, All-Union Scientific-Research
Institute of Economics, Organization of Production, and Technical-Economic
Research in the Gas Industry: "Analysis of Utilization of Fixed Productive
Capital in Drilling in the Ministry of Gas Industry"]

{Text] The "Basic Directions of Development of the USSR National Economy

in 1976-1980" sets forth this task: "Substantially raise the level of util-
izat“on of fixed capital. Formhlate and implement a complex of measures
designed to raise the output-capital ratio in the various national ecomnomy
sectors, enterprises, and organizations" ("Materialy XXV s'yezda KPSS"
{Materials of the 25th CPSU Congress], Moscow, Politizdat, 1976, p 168).
This task is especially vital in the drilling of oil and gas wells, the

most energy-intensive subsector of the oil and gas industry.

Since 1972 most of the operational drilling for gas has been done in the
Ministry of Gas Industry. In this comnection, it 18 of interest to examine
the utilization of fixed assets by drilling enterprises within the Ministry
of Gas Industry in a five-year period.

The value of fixed productive capital in Ministry of Gas Industry drilling
rose by 47 percent between 1972 and 1976, caused by a 3l-percent increase
in the volume of ministry drilling during that period and the fact that a
larger number of new rigs were put into production (see Table 1). Most of
the volume increase (60 percent) was due to intensive production factors.
The fact that growth rates of the value of fixed productive capital ran
ahead of rates of increase in volumes of drilling was due chiefly to the
acquisition of costly drilling rigs, also the organization of new drilling

- enterprises in remote regions of the Far North and Central Asia. The lat-
ter helped to increase the value and proportion of buildings and facilities
in the structure of fixed productive capital.

Because the drilling enterprises are engaged in production directly at the

gas fields, production buildings constitute only a small share of their
fixed assets. But in 1976, the share reached 9.9 percent in the Ministry
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of Cas Industry, or 1.4 percent more than in 1972, This tendency is
characteristic of most of the associations in the ministry. In Ukrgazprom
[Ukranian Gas Industry Association], Uzbekgazprom [Uzbek Gas Industry
Association], Turkmengazprom [Turkmen Gas Industry Association], and
Stavropol'gazprom [Stavropol' Gas Industry Association], for example, the
value of buildings rose by 2-2.5 times during that period.

In a number of associations the increase in the value of buildings is due

to a substantial rise in drilling volumes and the development of new areas;
this brings about expansion of existing production service bases and addi-
tional construction. 1ln 1976, for example, buildings amounted to 31 percent
of the fixed productive capital in Tyumengazprom [Tyumen' Gas Industry
Association]). At the same time, the value of buildings and facilities in
Komigazprom [Komi Gas Industry Association] came to 3.6 percent, because
this association makes use of the services of a centralized service base
operating independently.

The proportion of facilities among the fixed assets of the Ministry of Gas

Industry in 1976 came to 13 percent. Moreover, Turkmengazprom accounted

for 20.7 million rubles (30 percent) of the ministry's 23.1 million rubles _
of facilities. This is due to the fact that the item "facilities" includes K
the value of wells whose construction has been completed but they have not
been transferred to the gas field administration's balance because the
field has not been prepared.

In the ministry's other associations the value of facilities among the
fixed capital structure ranges between 0.2 and 4 percent.

The specific nature of drilling operations accounts for the substantial

share of the assets side of fixed capital--operating machinery and equip-

ment. In the five years their value in the ministry rose by 43 percent,

amounting to 102.9 million rubles in 1976. -

And the value of the assets side of fixed capital 1s rising more rapidly
than the number of drilling rigs. Between 1972 and 1976 the number of
drilling rigs in the sector rose by 31.3 percent, while their value rose
by 33 percent; this was due to the use of more powerful and costly rigs,
also a rise in the number of spare units of equipment.

In Stavropol'gazprom, for example, despite the fact that the volume of
work in 1976 declined by 12 percent compared with 1972, the value of fixed

productive capital rose by 65.8 percent and the assets portion rose by .1.7
times. )

There was no change in the quantity of drilling equipment, but because of
the sharp increase in average well depths (from 807 meters in 1972 to 2,680
meters in 1976), rigs of the BU-80 BrD type were replaced by more powerful
and costly ones of the Uralmash 125-BD type.
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In Tyumengazprom, the amount of drilling equipment rose practically four-fold
in the five years, the volume of drilling rose by 5.2 times, while the value
of the assets portion of the fixed capital only doubled. In that region,

the drilling equipment inventory has been replenished by inexpensive rigs of
the BU-80 BRZ and BU-75 BRD type and rigs for structural-prospecting and
continuous screw drilling.

In some of the ministry's assoclations, rates growth in the value of fixed
productive assets are running considerably ahead of growth rates in drilling
operations, due chiefly to the fact that the drilling equipment is not be-
ing utilized rationally. In Ukrgazprom, for example, the rig inventory
increased by 66.7 percent and their value in the fixed assets structure rose
by 86.5 percent, while the volume of drilling rose only by 26 percent.
Drilling rig utilization deteriorated in the association, confirmed by the
change in the turnover ratio of drilling equipment, which rose from 1.5 in
1972 to 2.1 in 1976. 1In addition, the association carries a large amount

of non-component equipment on its books, far more than it needs. With 65
rigs, fixed assets include 245 mud pumps, 507 diesels, and 217 steam boilers;
this accounts for the excessively high value of fixed productive assets.

In Komigazprom, the value of fixed productive assets rose by 20.5 percent
in the five years, while the assets portion rose by 54.6 percent. The drill-
ing volume rose by 34.5 percent, but the average well depth in 1976 increased
to 3,703 meters (compared to 3,290 in 1972); this required the acquisition

B, of more powerful rigs. The drilling equipment inventory also changed. In

- 1972 the association had 26 rigs; in 1976 it had 35. The number of rigs
rose by 34.5 percent, diesels by 75 percent, and rotors by 83 percent.

Turkmengazprom improved its utilization of drilling equipment. 1In the five
years, it increased the volume of drilling operations by 76 percent just
by making fuller use of rigs.

The proportion of transport machinery in the ministry's fixed assets in

- 1976 came to 10.2 percent. In regions where drilling is scattered and lo-
cated far away from production bases, the proportion of transport machinery
is higher than the subsector average.

For example, in Kuban'gazprom and Turkmengazprom the proportion of transport
machinery came to 12.7 and 21 percent, respectively. Komigazprom and Stav-
ropol' gazprom spent practically nothing on transport machinery, because

they are served by speclalized enterprises.

The utilization effectiveness of total fixed assets is evaluated by the
output—capital ratio. This indicator, which summar‘zes all production-
economic performance, depends on many factors. To determine the extent to
which certain of them influence the output-capital ratio, use is made of
factor analysis (A. I. Perchik et al., "Ispol'zovaniye osnovnykh fondov
burovykh predpriyatiy gazovoy promyshlennosti. Nauchno-ekonomicheskiy
obzor" [Utilization of Fixed Assets of Drilling Enterprises of the Gas
Industry. Scientific~Economic Survey], Moscow, VNIIE gazprom, 1976, No 10).
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The influence of certain factors on the output-capital ratio can be
determined by the following formulas:

increase in rig productivity

Q! Q¢
- 8sp - sp .
- qu' K' . c! + Fl K' ) C! + F' ’
tu s0 tu 80
rise in turnover ratio
0 0
Af. = Qe - Qsp
L U el U ’
K Kc c’ + Fso Ktu ¢’ + Fso

increase in value of drilling equipment

0 0
Af = ?:?p+ S S 33‘1 o}
tu 80 tu 1o ]

reduction (increase) in the value of other fixed productive assets

0 0
Af = e - e
| —— U [ ] T ’
so Ktu c' + Fso Ktu c' + Fso
where

Q; ' Q: represent the specific volume of drilling operations during
P P the accounting and base periods, respectively, rubles per rig;

Réu ' Kgu represent the turnover ratio in the accounting and base
periods; '
c', ¢ represent the average value of drilling equipment in the

accounting and base periods, rubles;

Féo " F:o represent the specific value of other fixed assets in the
accounting and base periods, rubles.

These factors exert differing influence on the output-capital ratio (Tables
- 2, 3).

In the period being analyzed, the output-capital ratio for the ministry
was stable--1.33 rubles per ruble of fixed assets.

An increase in output per rig in drilling led to a 23-percent increase in
the output-capital ratio in 1976 compared with 1972 data, due chiefly to
increased drilling output per rig and the increase in the volume per meter
of drilling because of the increased depths and labor-intensiveness of
drilling operational and exploratory wells. .
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Table 2. Dynamics of Indicators of Fixed Productive Assets in the Ministry
of Gas Industry
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Key:
1. Indicators 12. Vvalue of fixed productive assets,
2. Ministry of Gas Industry total, thousands of rubles
3. Komigazprom 13. Including:
4, Kuban'gazprom 14, Drilling equipment
5. Stavropol'gazprom 15. Other
6. Orenburggazprom 16. Number of rige:
7. Tyumengazprom 17. On books
8. Ukrgazproxo 18. 1In drilliag
9. Uzbekgazprom 19. Turnover ratio
10. Turkmengazpron: 20. Average value of drilling equip-
11. Volume of drilling ment per rig on books, thou-
' operations in estimated sands of rubles
prices, thousands of 21. Volume of work per rig in drill-
rubles ing, thousands of rubles

22, Value of fixed productive assets
per rig in 4rilling, total,
" thousands »f rubles
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Table 3. Change in Output-Capital Ratio, Rubles/Rubles

. (1) Oozommuomse (2) Sowi00TNAYA, BoEPO (3)__ B tom wnono no paxropam
< ¥ 1972 r. 19% et af \ ady 1 0k vadg vaf
. (4) Mamrsanpow L® 1,8 0,00 0,31  -0,I2 -0,06 ~0,I3
(5) Komurasmpom 1,36 1,37 . 0,0I 0,01 -0,10 -0,12 0,22
(6) Kydansrasmpom © 1,87, 1,45 -0,22 0,16 . 0,39 ~0,52 -0,25
7 Crappofiosnbrasnpon - 3,20 I,51 -1,69 ~-I,42 0,68 -I,14 0,02
(8) Opendyprrasnpou 1,42 1,46 0,04 0,63 -0,48 0,04 . -0,07
(9) ThreHrasmpom I,II 3,23 2,12 -0,07 0,11 0,24 1,84
(10) Yxprasopon 1,34 1,47 -0,51 0,I8 -0,49 -0,14 -0,06
() Yadexrasnpod 2,20 1,45 -0,75 0,34 -0,50 -0,58 ~0,01
- (12) TyprmeRrrasnpon 0,77 0,80 0,03- 0,19 0,04 0,00  -0,20
Key:
1. Adsociation 7. Stavropol'gazprom
?. Qutput-capital ratio, total 8. Orenburggazprom
3. By factors 9. Tyumengazprom
. 4. Mlaistry of Gas Industry 10. Ukrgazprom
5. Komigazprom 11. Uzbekgazprom
6. Kuban'gazprom 12. Turkmengazprom

Factors causing changes in prices of drilling equipment, drilling rig turn-
over, and also utilization of the inactive portion of fixed assets have a
negative effect on the output-capital ratio.

Factor AfK reduced the output-capital ratio by 0.12 rubles/ruble. This

- circumstance indicates worsening rig utilizatjon. The rig inventory in-
creased by 31.3 percent from 1972-1976, while the work load in the drilling
process rose by only 12.3 percent; this is due to longer well construction
time owing to the considerable amount of time the rigs are in the derrick-

- erection stage, undergoing testing, or being moved from one site to another.

The increase in rig value had a negative effect on the output-capital ratio.
In 1976, for example, factor Afc reduced the output-capital ratio by 0.06
rubles/ruble compared with 1972. The rise in the average value of the
drilling equipment is also due to the large above-normative stocks of equip~
ment "in dispersion" [v rossypi]. With a 31.3-percent increase in the num-
ber of rigs on the books, the number of mud pumps increased by 45 percent,
totailing 989 versus requirements of about 660. There was a substantial
increase in the number of diesels--2.5 times more than needed. The number

- of steam boilers more than doubled. The practice of keeping above~normative
. stocks of equipment "in dispersion” led to a higher average value per drill
- . rig and, as a result, reduced output-capital ratios. -

22
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8

[T



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8

F |

FOR OFFICTAL USE ONLY

A 57.7-percent increase in the value of the inactive portion of fixed assets
-0t yo-~caused the output-capital ratio to decline by 0.13 rubles/ruble. To
some extent the negative influence of this factor is due to the creatjon of
new drilling enterprises and the extended gcattering of the drilling opera-
tions front, leading to the necessity of additional building and facility
coustruct ion, whose value increased by 41 percent. At the same time, addi-
tioual automotive transport had to be acquired.

In the Ninth Five-Year Plan, the volume of drilling in Kuban'gazprom,
Stavropol'gazprom, and Ukrgazprom declined; it rose in Turkmengazprom and
Tyumengazprom, There was an analogous change in the output=-capital ratio
in these associations, due to the influence of the rig productivity factor
Af,: It was negative in Kuban'gazprom, Stavropol 'gazprom, and Ukrgazprom,
ung positive in Turkmengazprom and Tyumengazprom. Moreover, in Stavropol'-
pazprom the negative influence of this factor is due to a 3.3-fold increase
{n the labor-intensiveness of drilling operations because of the increased
well depths; in Ukrgazprom and Kuban'gazprom it is chiefly due to the de-
terioriation in extensive and intensive utilization of drilling equipment
during the drilling process: In Ukrgazprom, despite a substantial reduc~
tion in drilling depths the schedule speed rose only slightly, while in
Kuban'gazprom it even declined by eight percent. At the same time, this
factor had a negative influence on the output-capital ratio in Uzbekgazprom
as well, where the volume of drilling increased. This is due to the fact
that a 70-percent rise in drilling was accompanied by a 2.5-fold increase
in assets over the same period. The increase in the volume of driiling in
Tyumengazprom and Turkmengazprom is due tc a slight improvement in the
utilization of drilling equipment, as =z result of which the drilling equip-
ment turnover factor Afy had a positive influence on the output-capital
ratio.

In Kuban'gazprom, however, the positive influence of this factor was not due
to any improvement in equipment utilization at all stages but resulted

merely from the fact that 16 rigs were removed from the enterprise's balance
sheet in 1976, making it possible to reduce the turnover ratio artificially.

In Komigazprom, Ukrgazprom, and Uzbekgazprom the negative influence of the
drilling equipment turnover factor is due to the fact that despite a sub-
stantial increase in the rig inventory (35, 67, and 70 percent, respective~
ly), the volume of drilling either did not increase or else increased to a
lesger extent.

In all of the ministry's associstions, except for Tyumengazprom, the average
value of drilling equipment Af. reduced the output-capital ratio; this was
due to higher prices on drilling equipment, increased volumes of drilling
under complex conditions, and greater depths. This influence, moreover,

was strengthened by factors relating to the enterprise's performance: In-
adequate utilization of drill rig capacities, the presence of large amounts
of above-normative stocks of equipment, and others.

23
FOR OFFICTAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8

e~



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8

FOR OFFICIAL USE ONLY

The factor 18 minimum in Stavropol'gazprom=~1.14 rubles/ruble. In
connection with the transition to the drilling of 3,000-meter wells, light-
welght rigs were written off and the inventory was replenished with costly
rigs of the Uralmash-125 type, while the total number was retained; this
raised the average value per rig.

In Tyumengazprom, this factor caused the output-capital ratio to rise by
0.24 rubles/ruble; this was due to the acquisition of light-weight and
relatively inexpensive rigs of the BU-75 BR type. The output-capital ratio
was negatively influenced by the specific veiue of the inactive portion of

- fixed assets. The main reason for this, as was noted, was the creation of
new drilling enterprises and the expansion of existing ones. Analysis makes
it possible to determine the basic directions of increasing output-capital
ratios in the subsector, foremost among which is improvement of the utiliza-
tion of drilling rigs in all stages of well construction.

COPYRIGHT: Vsesoyuznyy nauchno-issledovatel'skiy institut ekonomiki,

organizatsii proizvodstva 1 tekhniko-ekonomicheskoy informatsii
v gazovoy promyshlennosti (VNIIEgazprom)

6854
CSO: 8144/0521
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FUELS AND RELATED EQUIPMENY

FACTORS IN ROLE OF COAL IN THE LONG-TERM FUEL-ENERGY BALANCE

Moscow ENERGETIKA, TOPLIVO -- DOSTIZHENIYA I PERSPEKTIVY [Power Engineering,
Fuel -- Progress and Prospects] in Russian 1977 pp 45-49

[Excerpt from article by Doctor of Economic Sciences, Professor A. S. Astakhov]

[Text] The general trends of the technical-economic development of under-
ground coal mining on the basis of the improvement of existing technological
methods must be regarded as not very promising. The economic effect of the
technical improvement of the existing coal mining technology in recent
decades has been expended largely on the compensation of the unfavorable
dynamics of mining-geologic factors (increasing depth of mining, etc.). The
quality (grade and ash content) of mined coal has systematically deteriorated
by measure of the introduction of existing kinds of technology. The capital-
output ratio of the mining industry is steadily increasing. By and large,
the trends of the technical development of the industry have been more exten-
sive than intensive. It must be emphasized that the capacities for the
development and expansion of machinery, based fundamentally on modern coal
mining technology, probably will be exhausted before the end of this century.
For these reasons radical changes of the very principles of the technology of
coal mining and coal utilization are now an urgent problem. In outlining the
contours of underground mining during the first 25 years of the 2lst century,
continuing on the basis of the improvement of present technology is incon-
ceivable. Furthermore, unfortunately, the specific outlines of future
technology cannot yet be clearly drawn. Two new technologies, hydraulic

coal mining and underground gasification, which have been tested to some
(although different) extent, are exceptions.

The Soviet Union produced 9.2 million tons of coal by the hydraulic (ground)
method in 1975, compared with a total of more than 100 million tons in 1952.
Hydraulic mining is being used in the Donetsk and Kuznetsk basins. There
were seven hydraulic mines and three hydraulic complexes in operation in
1976. Work was conducted in a wide range of mining-geologic conditions in
thin, moderately thick and very thick level, sloping and nearly vertical
scams. Many different systems have been tested and are being used under a
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variety of conditions for mining and mechanization of stripping, preparatory
and transportation operations in the mine. New hydraulic mines are being
planted and built. Thus, from the standpoint of mining operations the
hydraulic method has been adopted on an industrial scale. In the meantime
work continues on research and development for the purpose ef improving
hydraulic mining technology and systems.

The basic technological advantages of hydraulic mining are related to con-
tinuity, low labor and simplicity of the technological process. There are
considerably fewer "junctions" of different processes in hydraulic mining
than in the traditional methods of mining, which sharply reduces the number
of miners required. Hydraulic mining processes readily submit to automation
and rcmote control and are promising in this respect. The hydraulic method
does not require the presence of people and machinery at the cutting face.
Therefore roof bracing is not necessary in most cases. The coal slurry can
be transported by gravity flow at angles of inclination exceeding 3°. The
slurry can be transported in a continuous flow from the cutting face to the
drying plant or consumer. The use of hydraulic transport requires sub-
stantially smaller transportation excavations (including loading facilities),
and this reduces the volume of the corresponding capital mining operations.
Other obvious advantages are the great flexibility of the hydraulic coal
cutting process at the cutting face and the fact that it is better adapted
to tectonic changes of the sedimentary formations within the shaft, which
often involves serious problems when traditional long-wall technology is used.

The hydraulic method also has significant advantages with respect to labor
safety in the mine. Hydraulic mining has a 2-3 times smaller rate of indus-
trial injury than ordinary mining technology. This is related to the fact
that there are no miners at the cutting face and no rolling stock and
machinery in preparatory and transportation excavations. The dust content
of the air in hydraulic mines also is extremely low and does not exceed
0.25-0.5 mg/m’. Finally, by virtue of the low labor factor, the total need

for miners in underground operations is substantially reduced by the hydraulic
- method.

The cconomic advantages of hydraulic coal mining stem from its technological
advantages. In connection with fewer basic and auxiliary operations and a
reduction of their labor factor labor productivity at operating hydraulic
mines in 1975 reached 63 tons per man in the Donbass and 145 tons per man
(and up to 195 tons) per month in the Kuzbass, or 1.3-2 times higher than at
highly mechanized mines using ordinary coal mining technology. The operating,
hydraulic mines have a 10-15% lower cost (including 10 times lower for
hydraulic transportation) than ordinary mines in the same basins under
similar conditions, and the basic cost per ton of coal mined is 25% lower.
On the basis of planning data of large new hydraulic mines, the economic
indices can be improved significantly in the near future. The planning
indices of these hydraulic mines are better than those of mines using
- ordinary technology. The specific capital investments of a mine with an
annual production of 3.5-4 million tons are 18-25 rubles/ton, compared
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with 30 rubles/ton, the volume of mining operations is 170,000 m’, compared
with 420°%he volume of construction operations for plants and facilities

is 400,065 m’, compared with 760,000 m”, the monthly labor productivity per
coal miner is 144 tons, compared with 58 tons, the cost of the coal is 3-4.5
rubles/ton, comparcd with 6-6.5 rubles/ton, the "reduced" cost is 6-7 rubles
per ton, compared with 10, electricity and fuel consunption is 1.6-2 times
higher than in ordinary mines, but the amount of expended materials is
smaller.

It is important to note that the hydraulic method has been tested and proved

in a wide range of mining-geologic conditions. The best indices were achieved

in moderate and thick seams, but the technical-economic indices are better

even within seams than those of traditional technology. The process can be

- used in all coal seams with an angle of inclination greater than 2°. Weak

- roof rocks and swelling soils (in about 30% of the coal seams in the Donetsk
basin) limit the application of the hydraulic method. The hardness of the
coal and the fracturing of the coal scam exert a strong influence on the
machinery used for stripping and preparatory operations, and fracturing can
increase the productivity of the hydraulic coal mining process by a factor
of 8. For hard coal and weak roof rocks it is advantageous to use mechano-
hydraulic extraction of the coal and rocks and reinforcement of the work
space, or hydraulic washing after loosening of the coal seam, instead of
hydraulic cutting of the coal and control of the roof by complete collapse.
By and large, the following can be said regarding the range of conditions
under which the hydraulic method can find effective application:

the range is, in principle, quite broad;

hydraulic technolopy offers just as many different technical decisions and
systems for different mining conditions as traditional methods, and there-
fore the extensive application of this method should be preceded by exten-
sive rescarch and development of sufficiently differentiated decisions;

hydraulic coal cutting has great advantages over mechanical cutting under
complicated tectonic conditions of stratification;

hydraulic transport of the mine mass can provide a better solution for two
difficult problems of the contemporary Donbass, namely a reduction of the
. volume of expensive capital mining operations and the elimination of labor-
- consuning multilevel systems with different kinds of transportation from the
shaft.

Hydraulic mining is a relatively new method and has great prospects for
technical perfection. The pressure of the stream from the nozzle can be
increascd to 150-200 kg/cm? for hard and soft coals. Ways of speeding up
mining under various mining-geologic conditions will involve preliminary
softening of the coal seam by forcing water into the seam through special
drill holes. Hydraulic_cutting of coal by means of thin streams at a pres-
sure of up to 500 kg/cm® and methods of breaking up rock with a hardness of
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up to 8-10 by means of pulsating high- and superhigh-pressure (up to 8,000
kg/cm? and higher) streams, also appear to be promising. There are great
prospects for the improvement of remote-controlled and programmed self-
propelled (rolling and walking) water guns and for the development of auto-
mated self-propelled hydraulic mining machines. Difficult problems must be
solved in the area of the automation of hydraulic transportation, more
efficient dehydration of coal slurry and clarification of the water at the
surface. However, there can be no doubt that the perfection of hydraulic
mining along these lines will be successful, which will even further expand
its range of effective application. '

Underground coal gasification differs fundamentally from all other coal
mining technologies. The experimental and industrial development of this
method has been in progress in the USSR for nearly a half century. Five
underground coal gasification plants, producing about 1.5 billion m’ of gas
annually, have operated in the Moscow suburbs, in the Donetsk and Kuznetsk
basins and in Angren (Uzbekistan). In spite of the long period of develop-
ment, however, notable progress has not yet been achieved, either in the
development of reliable process technology, or from the standpoint of the
quality of the gas obtained and its economic indices.

The economic indices that have been achieved at demonstration plants are
worse than the design indices and have not been competitive with mines, even
under the best conditions. The caloric content of the gas produced by burn-
i..g coals with vastly different natural caloric contents (from 2,700 to
6,500 kcal/kg) usually does not exceed 800-850 kcal/m®. The unsatisfactory
indices were related basically to the instability of the technological pro-
cess and to extremely low capacity indices of the plants (from 28 to 160,000
tons of conventional fuel annually). Under these conditions, and in a
country with vast reserves of cheap natural gas, underground coal gasifica-
tion was ignored and is usually not regarded as a possible competitor of
current coal mining technology.

At the same time, gasification is cheaper than the production of synthetic
gas from coal on the surface.

Most of the potential advantages of underground coal gasification, it is
belicved, can be realized only after the caloric content of the gas that is
produced is increased significantly and the process is made more stable
(cxperiments in these arcas have not yet produced positive results). Better
indices can be achieved, perhaps, by using oxygen-enriched blasting for
gasifying decper seams, deposited under heavy overburden. If a stable
technological process, capable of producing higher-caloric gas than the
traditional technology, and using solid coal, can be developed, the following
potential advantages of underground gasification may be attainable:

the complete climination of paid labor under underground conditions;

a substantial reduction of the volume of mining operations and their simplifi-
cation (the construction of all facilities of underground gasification plants
costs only 1/5 of the total basic funds, whercas this figure is about 2/3 at
mines);
28
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100010056-8

FOR OFFICIAL USE ONLY

the feasibility of the complete automation of fuel production;
improvement of boiler operating conditions;

the convenience of using the gas as houschold fuel (if the caloric content
exceeds 4,000 keal/m?).

There is reason to assume that if the technological process can be developed
and the capacity of the plants can be increased sharply the economic indices
of underground gasification might be competitive with traditional coal mining
methods, and the establishment of fuel-chemical industries on this basis
might improve them even more, But speaking of the future of underground coal
mining in the 21st century, it is, perhaps, hard to envision anything much
difforont from the existing technologies, other than underground gasification
or geochemical "drilling" techniques, which are analogous to it.

The following general principles, on which the coal mining technology of the
first quarter of the 21st century cannot but be based, may be formulated as
a generalization of individual research efforts of the experts: the organi-
zation of completely automated underground processes; assembly line techno-
logy and maximum automation of the entire system of processes; complete

- extraction and processing of all useful products, deposited along with the
coal or extractable therefrom; minimum impact on the environment as a result
of the development of naffluent-free" technology. One can imagine a coal-
fuel-chemical complex, using a closed cycle for the extraction of coal and
for its conversion to energy, oil and chemical products, as the basic type
of plant that will employ these technological principles. The success of
deep coal processing technology and transportation of the products will
determine to a great extent the scope of the development of coal mining and
the exploration of new frontiers in coal mining.

Of course, the final decisions will depend on the specific, as yet largely
unpredictable prospects of Soviet and world power engineering. However, the
"coal version" of power engincering is deserving of prompt and comprehensive
development, since it is one of the most probable trends in the foreseeable
future.

COPYRIGHT: Unknown

7872
€s0: 8144/0320
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FUELS AND RELATED EQUIPMENT

UDnC 662.6/7:658,511,2
METHODS OF CALCULATING MATERIALS-INTENSIVENESS IN FUEL INDUSTRY REVIEWED
Mogcow EKONOMIKA GAZOVOY PROMYSHLENNOSTI in Russian No 11, 1978 pp 12-21

- {Article by V., A, Bugrov, V, I, Potapov, and Ye, P, Bochkov, VNIIKTEP
of USSR Gosplan: '"Determining the Materials-Intensiveness of Fuel
Extraction"]

(Text] The historic 25th CPSU Congress posed the challenge of sharply

raising the efficiency of public production. This is the most important

part of our overall economic strategy in the current phase of building

communism, Reducing the materials-intensiveness of production is one

- of the ways to solve this problem. In the accountability report to the
25th party congress L, I, Brezhnev pointed out: "The country's needs
for energy and raw materials are continuously growing, and their pro-
duction is becoming more and more expensive, Therefore, to avoid an
excessive increase in capital investment we must work for more rational
use of resources, which includes reducing the materials-intensiveness
of output, using cheaper and more efficient materials and using them
economically."* Although the sectors of the fuel industry have compar-
atively low materials-intensiveness (petroleum and gas extraction are
capital-intensive and the coal industry is labor-intensive), an analysis
of their materials-intensiveness is interesting primarily from the point _
of view of finding intersectorial proportions for development of the
fuel-energy complex. Because the share of the Eastera regions in fuel
extraction is steadily growing, which means that shipping distance is
also growing, a comparison of materials-intensiveness with due regard
for expenditure of materials to transport the fuel (which accounts
for roughly half of the total freight traffic of the country) is very
important,

Because development of the fuel and energy sectors takes about 28
percent of capital investment in industry, it is also important to
compare the materials-intensiveness of capital construction in fuel

* “Materialy XXV S'yezda KPSS" (Materials of the 25th CPSU Congress),
Moscow, Politizdat, 1976, p 43.
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extraction, Thus we must find a technique for determining the materials~
intensiveness of extracting and transporting different types of fuel in
operations activity and capital construction,

It is well-known that the materials-intensiveness of output is described
- by the ratio of materials expenditures to production of output for a
corresponding time period,

The following methods are used to determint materials-intensiveness:

1. relating materials expenditures to output in monce~
tary form (rubles per ruble of gross or net out-
put)s

2. relating expenditure of materials to output in
physical measurements (ton per ton)}

3. relating materials expenditures in physical
terms to production of output in monetary form
(tons per ruble of gross and net output);

4, relating materials expendituree'in monetary
form to production of output in physical terms
(rubles per ton).

The Methodological Instructions of USSR Cosplan for working out state
plans for development of the national economy recommend using the ratio
of materials expenditures (without depreciation) per ruble of commodity
(gross) output as the index of efficiency of use of material resources
for the sectors of physical production, asgociations, and combines.

In those industrial sectors that produce uniform types of output, calcu-
lations of the efficiency of use of materials are also made for the pro-
duction of output in physical terms,

Considering the broad assortment of materials used in the extraction
and transportation of particular types of fuel, relating materials ex-
penditures in tons to the volume of fuel in natural terms, that 1is,
tons, is not only economically inexpedient but also not feasible, es-
pecially if we consider the different heat of burning of the types,
grades, and varieties of fuel.

Because of the breadth of assortment of materials used with relatively
low expenditure norms for them it ia also inadvisable in practice to
relate materials expenditures in physical terms to extraction and
transportation of fuel in physical terms,

The difference in the heat of burning of particular types of fuel and
also for coal by basins, deposits, and grades make the index of ma-
terials expenditures defined as the ratio of materials expended in
monetary form to production of output in physical terms incompatible,
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Therefore, of all the methods considered for calculating the materials-
- intensiveness of the extraction and transportation of different types

of fuel, the only acceptable one may be considered to be calculation

of materials expenditures in monetary form (without depreciacion)

per ruble of growth in net output.

It should be observed that calculating the materials-intensiveness of
production of output per ruble of net output is not envisioned by the
methodological instructions of USSR Gosplan, However, determining
this index would reflect the materials-intensiveness of production
more corractly because it makes it possible to preclude the influence
of expenditures of past (embodied) labor on its results.

Table 1 below shows a comparison of the average materials-intensiveness
of extraction of the primary types of fuel, natural gas, petroleum,
and coal, and changes in these figures over time.

Table 1. Materials-Intensiveness of Extracting Natural Gas, Petroleum,
and Coal in 1970 and 1975 (natural gas in 1970 = 100%)

1970 1975
Fuel A B A B
Natural Gas 100 200 175 189
Petroleum 138 200 212 294
Coal 288 228 275 . 228

Key: (A) For Gross Output;
(B) For Net Output.

Auxiliary materials, containers, fuel, energy, and the 1ike, that is
those objects of labor expended for the technological, general produc~
tion, and economic needs of the enterprises, as well as tools,
furnishings, and special devices and items not classified as fixed
productive capital under current procedures are included in materials
expenditures,

Materials expenditures were calculated by multiplying their share of
the prime cost of fuel extraction by its full prime cost,

The share of these materials expenditures was determined on the basis
of report figures and their share in other monetary expenditures,
which are about 40 percent for petroleum and natural gas extraction,
vas determined by analyzing actual figures for 1970 and 1975,

The share of materials expenditures in "other financial expenditures"

B for open-pit coal extraction is 60 percent, while for underground
coal mining it is 30 percent; given the existing ratio between open-
pit and underground coal mining (one-third and two-thirds respectively),
this also averages 40 percent.
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Materials expenditures for geological exploration were included in
other materials expenditures not distributed by elements in petroleum
and gas extraction,

Analysis of Table 1 shows that the materials-intensiveness of natural
gas and petroleum extraction calculated for growth and net output
ghows a tendency to increase, while for coal it stays the same in the
: calculation for net output and decreases by five percent when caleu-
lated for gross output, The greatest increase in the level of

mater lals~intensiveness of extraction in 1975 compared to 1970 figures
is observed for gas (75 and 89 percent calculated for gross and net
output), while the increase is slightly less for petroleum (54 and 47
percent respectively),

Despite the stabilization of the level of materials-intensiveness in
coal extraction calculated for gross output and the slight decrease
when calculated for net output, the overall dimensions of the materials~
{intensiveness of coal extraction continue to be highest, exceeding the
figures for petroleum and natural gas extraction by 1.3 and 1,57 times
when calculated for gross output in 1975, When calculated for net out-
- put in 1975 the materials-intensiveness of coal extraction 1s 1,21
times higher than the corresponding index for natural gas, but 22,4
percent below the materials-intensiveness of petroleum extraction,

Considering that the prices for particular types of fuel are not com-
parable and that their heat of burning differs, we believe that the
method of calculation based on the ratio of materials expenditures in
monetary form per unit of a standard fuel should be congsidered more
correct, This method offers an opportunity to compare the materials-
intensiveness of extracting types of fuel that differ qualitatively
by heat of burning., The following coefficients are adopted for con-
verting natural fuel into standard fuel: 1,43 for petroleum, 1,17
for natural gas, and 0.7 for coal,

The materials-intensiveness of extracting natural gas, petroleum,
and coal in 1970 and 1975 when calculated per ton of standard fuel
is shown in Table 2 below.

Table 2. Materials-Intensiveness of Extracting Natural Gas, Petroleum,
and Coal (without depreciation, materials-intensiveness of natural
gas extraction in 1970 = 100%),

Fuel 1970 1975
Natural Gas 100 175
Petroleum 230 330
Run Coal 888 858

A comparison of the figures in Table 2 for 1975 with the figures in
Table 1 for 1975 for gross output shows that the difference in the
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level of materials-intensiveness of coal extraction is 3,0 times
greater ihan for natural gas and 2,0 times greater than for petroleum,

The reason for this is a flaw in existing average USSR prices for
natural gas, petroleum, and run coal which sets the average USSR price
for run coal much higher than the price for natural gas and petroleum
while its heat of burning is significantly lower.

If the prices for these types of fuel were matched to their heat of
burning, the relationship among the materials-intensiveness of the dif-
ferent types of fuels when calculated for gross output and standard
fuel would be almost the same.

However, considering the higher consumer value of petroleum and natural
gas when compared to coal, the differing efficiency for the consumer
of using these types of fuel, different trends towards change in prime
cost, specific capital investment, and calculated expenditures, and
also the level of world prices for petroleum, the ratio of prices for
petroleum, natural gas, and coal should take these and other factors
into account,

The flaws in existing average USSR prices for natural gas, petroleum,
and coal, and the special features of the formation of net output with
a high share of wages in the coal industry and high profit in the
petroleum and gas industry, make the index of materials-intensiveness
figured for net profit ill-suited for comparison.

Because the prices for the particular types of fuel today do not cor-
respond to socially necessary labor expenditures, the oaly acceptable
method that makes it possible to put the materials-intensiveness of
the different types of fuel in compatible form is calculation per ton
of standard fuel, This method also makes it possible to determine the
comparative materials-intensiveness of extraction and transportation
of fuel, but this does not preclude the necessity in the more distant
future after refinements of the price formation system of making the
calculation for gross or net output. But in this case the quality of
the fuel must be considered in the price when calculating materjals-
intensiveness (especially for particular deposits), The quality fac-
tors that must be considered are potential content of light petroleum
products, sulfur and paraffin content, and quality of directly dis-
tilled fractions of gasoline (octane rating) and diesel fuel (cetane
rating) for petroleum, fraction composition and sulfur content for
natural gas, and ash content, humidity, sulfur content, and the trans-
portation factor for coal.

Following the same methodological principles, we must calculate the
materials-intensiveness of fuel transportation, which will make it
possible to determine the total materfals-intensiveness of extraction
and transportation with due regard for transportation of the fuel to
consumption regions,
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It should be observed that the sectors of the fuel industry have low
materials-intensiveness of extraction but high capital-intensiveness,
whereas the coal industry also has substantial labor-intensiveness.
This 18 a result of the high level of materials expenditures to build
fuel industry enterprises.

Therefore, it is important to calculate materials-intensiveness not
only for the extraction and transportation of particular types of fuel

- but also for capital construction, The calculation of materials-
{ntensiveness of the extraction and transportation of fuel taking into
account depreciation deductioms for fixed productive capital answers
this problem. However, considering that elements such as wages with
deductions for social insurance, the profit of construction organiza-
tions, and the like are also reflected in fixed productive capital, a
direct calculation of the materials-intensiveness of capital construc=-
tion should be considered more correct. We should observe that the
ghare of materials expenditures in total capital investment for the
development of the gas extraction, petroleum extraction, and coal
extraction industries has hardly changed at all over time, Thus, in
the Eighth Five-Year Plan the share of material expenditures in
construction and installation work for the extraction of natural gas,
petroleum, and coal was, respectively, 59.8, 56.4, and 56,1 percent;
in the Minth Five-Year Plan the figures were 52,6, 56,2, and 56.7 per-
cent, and in the 10th Five-Year Plan (according to calculation) they
will be 61.8, 51.6, and 59,6 percent,

The share of materials expenditures with equipment in direct capital
investments in the development of the gas extraction, petroleum ex-
traction, and coal extraction jndustries in the Eighth Five-Year Plan
was, respectively, 68,9, 65.9, and 68,0 percent, while in the Ninth
Five-Year Plan the figures were 66,3, 65.0, and 70,9 percent, and the
10th Five-Year Plan (according to calculation) they will be 69.8, 66.2,
and 71.6 percent.

The increase in the share of materials expenditures including equipment
and direct capital investments in the coal extraction industry when com-
pared to petroleum and gas extraction results from a higher level of

- equipment use in coal extraction.

At the same time, of course, as the scale of fuel extraction increases

an ever-larger part of newly introduced capacities will be used to main-
. tain the level of fuel extraction already achieved, For this reason

we believe it 1s more correct to calculate the materials-intensiveness

of capital construction not for the absolute growth of petroleum ex-

traction but for newly launched capacities.

- Table 3 below illustrates this point. From Table 3 we can see that the
materials-intensiveness of fuel extraction calculated for capacities

being introduced by all types of fuel is considerably lower than the
calculation for absolute growth; with the same general trend toward
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change in this figure, the trend has a "gofter" lonk when calculated
for capacities introduced as compared to growth in extractlon.

Table 3. Materials-Intensiveness of Capital Construction in the Sectors
of the Fuel Industry (materials-intensiveness of natural gas in 1966-
1970 = 100%) ‘

1966~1970 1971-1975 1976-1980
Indexes G P C G P C G P C

For Absolute Growth

Materials-Intensiveness in
Direct Capital Investment:

Without Equipment 100 76 238 |104 94 163 { 77 142 161
With Equipment 148 113 529 {121 136 385 | 111 204 393

For New Capacities

Materials-Intensiveness in
Direct Capital Investment:

Without Equipment 43 38 126 | 34 33 99 32 42101
With Equipment 64 56 259 | 39 48 235| 45 60 24

Key: (G) Gas; (P) Petroleum; (C) Coal.

In the Ninth Five-Year Plan there was a slight drop in the materials-
intensiveness of capital construction, but, according to calculations,
it will rise somewhat for all types of fuel in the 10th Five-Year Plan,

The reduction of materials expenditures for operating activity and
capital construction to a single comparable type deserves attention,
because only when this is done can we make sufficiently complete judge-
ments about aggregate materials expenditures for fuel extraction and
creation of the material-technical base for fuel production. Because
we lack such a technique, the authors used a procedure based on calcu-
lation of adduced expenditures. For complete comparability in capital
construction we took only materials expenditures in direct capital in-
vestment, including equipment, using a single efficiency coefficient
of 0.12 for all sectors of the fuel industry, while materials expendi-
tures in operating activities were taken without depreciation deduc-
tions because a consideration of them would have caused us to count
materials expenditures twice in capital construction. Moreover, owing
to difficulties in identifying materials expenditures for capital re-
pair of fixed industrial productive capital, these expenditures were
not taken into account,

The calculated materials-intensiveness of extracting natural gas,
petroleum, and coal in the country for 'absolute growth in extraction
and new capacities calculated against standard fuel is given in
Table 4 below.
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Table 4, Calculated Materials-Intensiveness of Extracting Natural Gas,
Petroleum, and Coal in 1970 and 1975 (natural gas in 1970 calculated for
capacities launched = 1002),

Indexes Natural Gas Petroleum Coal
Calculated for New
Capacities
1970 100 108,2 474,0
1975 77.5 113.1 438.0

Calculated for Absolute
Growth in Fuel Ex-

traction
1970 210.1 183,5 830.0
1975 185,5 228.5 636.0

With the increasing scale of open-pit coal extraction the calculated
materials-intensiveness for absolute growth in coal extraction fn 1971~
1975 dropped by 23.4 percent, while the incorporation of highly produc~
tive gas deposits made it possible to reduce materials-intensiveness in
natural gas extraction by 11.8 percent when, at the same time,it was
increasing by 24,5 percent in petroleum extraction. These trends caused
changes in the ratios among calculated material-intensiveness for abso-
lute growth in natural gas, petroleum, and coal from 1:0,87:3,95 in

1970 to 1:1.23:3,43 in 1975, The same pattern is observed in the calcu-
lation for capacities launched, except that the ratio among calculated
materials-intensiveness figures for natural gas, petroleum, and coal

{n 1970 was 1:1.08:4,74 and in 1975 it was 1:1,46:5,65. The change in
the ratio of calculated materials-intensiveness figured for absolute
growth in fuel extraction and capacities launched is linked to a change
in the proportion of launched capacities being used to maintain the
existing level of extraction of various types of fuel, In this respect
natural gas 1s in the best position,

Thus, a comparison of different methods of calculating the materials-
{ntensiveness of extraction of natural gas, coal, and petroleum en-
abled us to establish that calculation per ton of standard fuel is
most acceptable. We propose that this technique be used to calculate
materials—intensiveness in operating activity and capital construction
and the materials-intensiveness of different sectors of the fuel
industry.

It is better to calculate the materials-intensiveness of capital
construction for capacities launched.

Improvement in the development of prices for different types of fuel
will make 1t possible to change from calculating materials-intensivenss
per ton of standard fuel to calculation of materials-intensiveness per
ruble of gross or net output,
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Trend analysis of the materials-intensiveness of the extraction of
various types of fuel for the country as a whole has resulted in the
{dent{fication of trends and changes in this index.

COPYRIGHT: Vsesoyuznyy nauchno-issledovatel'skiy institut ckonomiki,

organizatsii proizvodstva 1 tekhniko~ ekonomicheskoy informataii v gazovoy
promyshlennosti (VNIIEgazprom),
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